The national Health and Welfare Surveys of 2001 and 2005 are used for this study. The concentration index for use of ambulatory care among the population reporting a recent illness is used as a measure of health inequality, decomposed into contributing demographic, socio-economic, geographic and health insurance determinants.
As a result of the UCS, the uninsured group fell from 24% in 2001 to 3% in 2005 and health service patterns changed. Use of public primary health care facilities such as health centres became more concentrated among the poor, while use of provincial/general hospitals became more concentrated among the better-off.
Decomposition analysis shows that the increasingly common use of health centres among the poor in 2005 was substantially associated with those with lower income, residence in the rural northeast and the introduction of the UCS. The increasing use of provincial/general hospitals and private clinics among the better-off in 2005 was substantially associated with the government and private employee insurance schemes.
Introduction
Equitable health care systems are important because they can help to close gaps in health outcomes between rich and poor (Evans and Stoddart 1990; Baker and van der Gaag 1993; Leon and Walt 2001; Gwatkin 2002) . Improving equity in access to health care is an important motivation for expanding health insurance coverage. This is so for middle-income Thailand and local researchers have a long-established interest in equity in health and health care as part of their development strategies (Na Songkla et al. 1997; Pannarunothai 2003; Faramnuoyphol 2005; Wibulpolprasert 2005; Seubsman et al. 2007) . But in spite of efforts to expand health insurance through various schemes since the 1970s, one-third of the Thai population were still not covered at the end of the millennium (Pramualratana and Wibulpolprasert 2002) .
Thailand adopted a Universal Coverage Scheme (UCS) in April 2001 (Tangcharoensathien and Jongudomsuk 2004) , finally extending health insurance to almost everyone. Here we describe the impact of the Thai UCS on use of ambulatory health care. We used data from the Thai national health and welfare surveys in 2001 and 2005 , and analysed health service use, distribution and determinants before and after the introduction of the UCS.
Development of health insurance in Thailand
Initially, there were two national health insurance schemes: the Medical Welfare Scheme (MWS) of free care for the poor, initiated in 1975, and a subsidized Voluntary Health Card Scheme (VHCS) that began in 1983. Employment-related schemes were the Civil Servant Medical Benefit Scheme (CSMBS) established in 1978 for government and state enterprise employees and their dependants, and the Social Security Scheme (SSS), launched in 1990, which covers common and non-work-related illness affecting employees in the formal private sector. Both CSMBS and SSS packages are comprehensive, including ambulatory care and hospitalization, as well as a wide range of high-cost care such as specialist treatments. Choice of provider under the CSMBS is almost unlimited and access to public hospitals is unrestricted. Choices of provider under the SSS include both public and private facilities. But despite these various schemes, Thai studies in the late 1990s documented substantial health service inequity, with the poor still tending to use health services less when ill and incurring higher expenses proportional to their incomes (Pannarunothai and Mills 1997; Pannarunothai and Rehnberg 1998) .
The health insurance coverage rates from 1991 to 2005 are presented in Table 1 . Those uninsured gradually decreased from 1991 to 1996 and declined sharply from 54.5% in 1996 to 29.8% in 2001, explained by the reduced income threshold for the MWS and by opt-in to the VHCS as a result of the 1997 Asian Financial Crisis.
The UCS began in April 2001 and by 2003 it covered 74.7% of the population, having picked up those insured by the MWS and the VHCS as well as almost all those previously uninsured. The UCS employs a capitation model to compensate institution providers, with initially either a fee exemption or a minimal co-payment of 30 Baht ($0.75 US$) per ambulatory visit or hospital admission (Prakongsai et al. 2002) . The benefit package is comprehensive, covering ambulatory care and hospitalization, with an emphasis on health promotion and prevention.
Primary public health facilities are the main providers; about 80 private hospitals have also joined the system and registered around 3% of the beneficiaries. The UCS encourages registered members to use services provided by a contractor network, typically a district health system (health centres and community hospitals) where they live. Those who bypass the designated providers must make full payment for services received. Since implementation of UCS nationwide by April 2002, the UCS has reduced the difference in illness expenditure between the poorest and richest deciles, and increased demand for health services, particularly by those who were previously uninsured (Vasavid et al. 2005) . The UCS has also reduced the catastrophic and impoverishing burden of hospital admission on lower income households (Somkotra and Lagrada 2009) . However, other studies have indicated that socioeconomic inequalities still persist, despite universal coverage being achieved (Lu and Hsiao 2003; Veugelers and Yip 2003; Schoen and Doty 2004; Suraratdecha et al. 2005; Yiengprugsawan et al. 2007 ). (National Statistical Office 2001) . Data for children were also obtained from parents, but were not used in this study because of the different epidemiological patterns compared with adult health. Where available, proxy respondents provided data for household members aged 15 or older still absent and unavailable for personal interview after three visits at different times of the day and days of the week.
Methods

Data sources
The health variables studied relate to health service use due to recent illness. The English translations of the relevant survey questions are: 'Have you been ill or not feeling well during the past (recall period)?' and 'If so, what type of health services did you use?' The recall period in 2001 was 2 weeks and in 2005 it was 1 month. It was necessary to concentrate on recent illness because no data on chronic illness were collected in 2001, and inpatient illness is a much less common experience than recent illness. While the 2 week difference in recall periods between 2001 and 2005 may result in different estimated utilization rates, it will not necessarily affect the distribution of utilization, which is the topic of the present analysis. Analysis is restricted to those reporting recent illness and data were weighted to represent the structure of the Thai population. Stata 9.0 software was used for the analysis (StataCorp 2006).
Measuring socio-economic health inequalities
Adult-equivalent monthly income per capita is used as the socio-economic measure in this study, weighting each child aged under 15 as 0.5 of an adult. Total household income was estimated by summing monthly income and monthly income in-kind for all household members. We accounted for economies of scale in any household with more than one member by raising the adult-equivalent household size to the power of 0.75. Determinants of inequity investigated included age, sex, income, education, work status, geographic residence and health insurance.
The concentration index (C) was used as our measure of socio-economic health inequalities (Wagstaff et al. 1991; Kakwani et al. 1997; van Doorslaer et al. 2006) . C takes on values ranging between À1 and þ1, with 0 indicating no inequality and negative (positive) values indicating concentration among the less well-off (better-off). The higher the absolute value of C, the greater the degree of concentration is in a negative or positive direction.
The concentration index can be written in various ways, one of the most cited being:
h i is the health outcome for the ith individual; is the mean of h; n is the number of persons; and if each of the n individuals is ranked according to their socioeconomic status, beginning with the most disadvantaged, then R wi is their weighted fractional rank (O'Donnell et al. 2008) . For binary health outcomes (e.g. use or non-use of a health service), the feasible bounds of the concentration index narrow as the prevalence rate rises. In order to compare observed concentration indices when outcome prevalences differ, Wagstaff (2005) suggested normalizing the concentration index by dividing by 1 minus the prevalence. That approach is also adopted here, and normalized concentration indices (C n ) are presented (Wagstaff 2005) .
Decomposing inequalities observed into their determinants
The concentration index can be expressed as the sum of contributions of determinants (Wagstaff et al. 2003) . Recent studies have applied the decomposition method to study equity in health services (Nguyen and Hakkinen 2004; van Doorslaer et al. 2004) . Based on the linear additive relationship between the binary health outcome variable h i , C can be expressed as:
The decomposition equation has two components. The first is the 'explained' component, in which k is the coefficient of each determinant calculated using generalized linear models with a binomial distribution and identity link on the binary health outcome, x k is the mean of each determinant, is the mean of the binary health outcome and c k is the concentration index for each determinant. This 'explained' component reveals the proportion of inequity attributable to each investigated determinant, and GC " is the residual. We estimate the beta coefficients using a generalized linear model (GLM) with binomial distribution and identity link, which is the linear probability model. This specifies the outcome as a linear function of the covariates and parameters and so the decomposition (Equation 2) holds. The advantage over least squares is that it allows for the non-normality and heteroscedasticity of the error term arising from the binary nature of the outcome.
Results
Changes in reported recent illness during reference periods Equity of health service use for reported recent illness Table 3 presents, for those defined as 'recently ill', the prevalence and poor-rich distribution of use of different types of health services. Among those who reported recent illness during the two reference periods, 9.2% in 2001 and 9.6% in 2005 did not seek treatment. More than half of these people gave the minor nature of their illness as a reason for not seeking treatment, and they had a slight tendency to be relatively poor ( Because the UCS specified that primary health care facilities should be the first points of contact with the health system, the use of tertiary facilities such as provincial or general hospitals fell substantially, from 22.1% in 2001 to 12.1% in 2005. The fact that it was poorer people who were mainly responsible for this trend (being forced to attend lower level services in the first instance) is reflected in the finding that provincial/general hospitals were increasingly used by those who were econom- . Private hospitals continued to be used by a small minority who were markedly better-off than those using other services.
Decomposing pro-poor inequity: health centres and community hospitals
Percentages shown in Table 4 indicate the proportional contributions of pro-poor determinants to the corresponding total explained negative concentration indices. They are percentages In 2001, coverage by the MWS contributed 24.8% to the concentration of use of health centres among the poor. In 2005 the roughly equivalent coverage category was the UCS with fee exemption. Its clients were also particularly likely to be poor and to use health centres, and contributed a very similar 24.0% to the concentration of health centre use among the poor.
The MWS and UCS with fee exemption were also the main health insurance contributors to the concentration of community hospital use among the poor at the two dates. The rise from an MWS contribution of 9.7% in 2001 to a UCS with fee exemption contribution of 14.9% in 2005, in conjunction with the virtual disappearance of the 'no health insurance' category, meant that the overall health insurance contribution to pro-poor use of community hospitals was in 2005 more concentrated on a single insurance category.
Decomposing pro-rich inequity: general hospitals, pharmacies and private clinics
Use of provincial and general hospitals, pharmacies and private clinics was concentrated among the better-off in both 2001 and 2005 (Table 5) . We do not present decomposition results for private hospitals because private hospitals were used by only a small proportion of the population ( 5%); patterns (unsurprisingly) were similar to private clinics which were used by a much higher proportion of the population. In contrast to Table 4 , percentages shown in Table 5 indicate proportional contributions of pro-rich determinants to the corresponding total explained positive concentration indices.
The pro-rich use of provincial/general hospitals was, as indicated above, quite marginal in 2001, but the concentration index had almost quadrupled by 2005. This is likely to be a function of the UCS mandating referral of its members to such facilities from primary health facilities, thus eliminating some 'unnecessary' use by poorer people. While socio-economic characteristics were the largest contributors to the explained portions of the concentration indices in both years (38.9% in 2001; 45.8% in 2005) , an important difference in the overall net contributions of those characteristics at the two dates should be noted.
The greater importance of income quintile 5 in 2005 than in 2001 could also be part of this phenomenon. Focusing on income quintiles, it is intriguing that quintile 4 should be more important at both dates, but especially in 2001, than quintile 5. This could indicate that pro-rich use of provincial/general hospitals, albeit quite modest in 2001, is to some extent focused on those whose incomes are above average, but not so high as to enable them to make use of private hospitals. The finding that persons not in the workforce, at both dates, make major offsetting contributions to the overall tendencies for provincial/general hospital use to be concentrated among the better-off (CCI contributions of À0.033 in 2001, À0.040 in 2005) probably reflects the presence in this group of people prevented from working by serious ill health or disability, which requires treatment at facilities above those focused on primary health care. Such people tend to be poor, not 'betteroff'.
The next largest contributions to pro-rich use of provincial/ general hospitals were by the geographic determinant, but its contribution in 2005 (20.9%) was distinctly below that in 2001 (31.9%). The main decline was in the largest constituent effect, that of residence in Bangkok (from 17.9% in 2001 to 9.8% in 2005) . People are naturally more likely to use general hospitals when they live close to them, and such health facilities are heavily concentrated in and around Bangkok (urban Central region). The decline in the importance of residence in Bangkok might suggest that proximity to provincial/general hospitals has become less important in determining who uses them.
With health insurance, the CSMBS for government employees, retirees and their eligible dependants was the key, this scheme providing a level of access for the better-off to tertiary public facilities (29.0% contribution to explained portion of concentration index in 2001; 21.9% in 2005) . However, the SSS, which was unimportant in 2001, rose to make an 11.3% contribution in 2005. This may have been related to the extension of eligibility for coverage by the SSS to businesses with only one worker. Under the UCS, direct access to provincial/general hospitals was more closely tied to coverage by schemes like the CSMBS and SSS.
For pharmacies, levels of pro-rich use in 2001 and 2005 were similar. The principal contributions to this usage were made by the cluster of socio-economic determinants (49.1% in 2001; 50.1% in 2005) . The main contributing determinant categories differ at the two dates in an interesting way. At both dates high income was a factor (quintile 5: 10.9% in 2001; 13.3% in 2005) . Professional employment was also a factor, but more strongly so in 2005 (25.6%) than in 2001 (14.3%). In 2001, being not in the workforce was also a factor (12.4%), but it had become unimportant by 2005 (2.2%). These results suggest that in 2001, use of pharmacies tended to involve both higher-income professionals able to self-diagnose and self-prescribe for minor ailments and, perhaps, the likes of housewives and students, who were without insurance coverage and for whom pharmacies were a relatively cheap available option. Under the UCS, however, the latter group enjoyed improved access to other types of health facility. The next largest contribution to pro-rich pharmacy usage at both dates was by geographic determinant, with residence in Bangkok and to a lesser extent both the urban and rural components of the surrounding Central region dominating (9.6% in 2001 and 22.4% in 2005 for Bangkok). These are the most developed parts of the country, with pharmacies readily accessible and people confident in using them. It seems entirely plausible that those responsible for the 'no health insurance' contribution in 2001 were largely Bangkok residents who were relatively well off, prepared to pay for health care if and when the need arose, and had ready access to pharmacies by virtue of their residential location.
In the case of use of private clinics, a positive concentration index in 2001 had declined slightly by 2005. Socio-economic and health insurance determinants were clearly the main sources of these concentration indices. Socio-economic determinants accounted for two-thirds of the explained portions of each of them (66.0% in 2001 and 69.8% in 2005) , with being in the top income quintile making by far the largest individual contribution (41.8% in 2001 and 40.3% in 2005) followed by having better than secondary education (12.0% in 2001 and 11.9% in 2005) . In 2001, health insurance contributed 29.3% of the explained portion of the concentration index, with having no health insurance (15.3%) and having SSS coverage (11.2%) the main component contributors. Once again, those with no health insurance seemingly included some people who were relatively well off and prepared to pay for private care as the need arose. By 2005 very few people were without coverage at all, so this had ceased to be a factor (0.7%) and SSS coverage was the key component contributor (16.3%). The main explanation for the importance of SSS coverage at both dates would appear to be the fact that that scheme (unlike the CSMBS) explicitly provides for beneficiaries to access private health care.
Discussion
With the establishment of the UCS, Thai citizens are now covered by three main public health insurance schemes: the CSMBS for employees of the government and state enterprises, the SSS for formal private sector employees and the UCS for the rest of the population. Health service utilization has shifted from tertiary towards primary health care facilities, an intended impact of the UCS.
Decomposition of inequalities in the use of five types of health facility for recent illness in 2001 and 2005 yielded some interesting results. While socio-economic factors were the main reasons for pro-poor use of health centres and community hospitals at both dates, the UCS, with its requirement of registering first with a health centre, saw an increase in the importance of being in the two lowest income quintiles in accounting for the pro-poor use of such facilities.
There was little change in the geographic importance to propoor use of these facilities of residence in the rural Northeast, undoubtedly because such facilities dominate the region's health infrastructure. There was similarly little change in the importance of health insurance schemes targeting the poorest Thais; the MWS in 2001 and the UCS with fee exemption in 2005. In the case of pro-poor use of community hospitals, however, the reduction of the 'no health insurance' group under the UCS meant that, by 2005, what health insurance contribution there was to this inequality was more strongly focused on a single insurance category: the UCS with fee exemption.
In evaluating change in the determinants of pro-rich use of provincial and general hospitals between 2001 and 2005, it is important to recognize that in 2001 the concentration index being decomposed was only marginally positive. Although socio-economic factors made the largest contributions to the explained portions of both concentration indices, in 2001 those contributions were in fact offset by negative contributions of other socio-economic factors, especially one associated with being not in the workforce. The fact that being not in the workforce at both dates was a major factor in offsetting the pro-rich use of provincial/general hospitals almost certainly is a function of the role of these hospitals in catering to the poor with serious diseases or disabilities. The key findings in respect of provincial/general hospitals, however, are the major decline in use for recent illness and the increasingly pro-rich character of that residual usage as poorer, UCS-covered people were required to first seek primary health care.
Use of pharmacies for recent illness became slightly more pro-rich under the UCS. This was possibly because the new scheme diverted to other health services some of the poorer people who were without health insurance prior to the UCS. Certainly by 2005 those using pharmacies, who tended at both dates to be higher-income people, had become decisively more strongly professionally employed and Bangkok-resident. The impression gained is that pharmacies became less a service to which uninsured people resorted when minor illnesses struck and more strongly one used by well-educated urbanites who had the knowledge and confidence to self-diagnose and selfprescribe for minor health problems.
Finally, resort to private clinics for health care had become slightly less pro-rich over time. This may have been largely due to the extension of SSS coverage to smaller private sector enterprises. Socio-economic factors, especially being in the top income quintile, were the major determinant categories underpinning pro-rich use of private clinics at both dates.
The sizable private clinic contribution to health care use in 2001 was split between those with no insurance (some wealthy people who could afford to pay) and those with SSS coverage which provided a benefit package offering direct access to private clinics. By 2005 the UCS had eliminated being uninsured as a factor, leaving expanded SSS coverage as the lone health insurance determinant of consequence of the pro-rich use of private clinics.
Limitations
We noted differences in illness recall periods between 2001 and 2005, however, comparative patterns in ambulatory care are consistent with changes which could reasonably be attributed to the introduction of the UCS after 2001. The data on ambulatory care outcomes and socio-economic determinants were collected simultaneously. Future studies could use longitudinal cohort data to monitor the changes in socio-economic status and their link to changes in inequity in health service use as the UCS progresses. Also, this study has used binary outcome variables, thus restricting the range of measures of health services. Other variables such as the number of visits to public and/or private providers, quality of services and distance from health service providers would also be useful in developing countries (Gerdtham and Trivedi 2001; Jones and O'Donnell 2002) . Future research could focus on differences in the choice of private/public provider under different schemes (CSMBS, SSS and UCS) and impacts on inequalities in health service use.
Conclusions
The findings reported here add to other studies on inequalities in health care in countries with a national health insurance system. They concur with a systematic review of health systems, universal health insurance and equity in the use of curative services which found a pro-rich bias in the use of specialist hospital services and reasonably equitable access to primary health care by different socio-economic groups (Hanratty et al. 2007 ).
Overall, a study by the National Health Security Office and ABAC-KSC Internet Poll Research Centre, which conducted surveys on perspectives of the scheme among UCS members, shows that more than 80% reported satisfaction with health-care personnel, prescribed medicines and medical equipment. The respondents were asked to appraise the strengths of and to suggest improvements to the UCS. The strengths of the scheme were identified as, for example, an increase in benefit with reduced health expenditure to households, scheme benefits for the poor, good services and access to designated providers. Improvements were also suggested, for example, quality of medicines, choices for designated providers and increasing the number of providers (National Health Security Office and ABAC-KSC Internet Poll Research Center 2004; Vasavid et al. 2004) .
The decomposition results here are also consistent with findings of a recent qualitative analysis on stakeholders' views on the priority health equity issues, which was based on a survey of senior administrators of the Thai Ministry of Public Health. The survey showed that economic disparities and urban-rural differences were perceived as the most important determinants of inequities and were unlikely to be resolved. Inequity due to health insurance coverage by the three major schemes (CSMBS, SSS and UCS) was perceived as the most important and most feasible issue to be resolved. Most respondents perceived the redistribution of health resources as less easily achievable .
Another study using the Thai household Socioeconomic Surveys of 2002 and 2004 found that use of services not covered by the UCS benefit packages and bypassing designated providers (prohibited under the capitation contract model without proper referrals) are major causes of catastrophic expenditure and impoverishment .
The findings in this present study call for future policy to enhance equity further by strengthening the quality of primary health care services (WHO 2008) , including ensuring adequate referral of the poor to secondary or tertiary care when required. The national health surveys will be particularly useful in monitoring changes in the use of health services as UCS progresses.
